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3.0 TTIE PLAI.IT

The Wyoning Mineral Corporation (WMC) plant will rernove uranium from a

leach solutlon containing 7.4 ppn UrO, generated by weathering processes at the

Kenrrecott Copper }line Dumps. Copper values in the leach solution are presently

removed by a cementation plant owned by Kennecott Copper Corporation. This

plant processes 46r000 gpm, returnlng processed leach solution to the mine

dumps. The I'IMC pJ-ant will process 61666 gpm of leach solution that has been

processed by the cementation pIant.1 Afr.r removing the uraniun values, the

I,IMC Uranium Reeovery Plant wil-l- return the leach solution to the cementation

plant circuit.

Uranium ls removed frorn the leach solution using a continuous counter

current Lon exehange systen (Higgins loop) fol-lowed by a solvent extraction

clrcuLt and precipitation of the uranium as ammonium diuranate. The product

is a slurry containing 60 to 65"/" by weight of solids and lrj.ll be shipped to a

uranium mill for custom drying. Estimated recovery of the uranium values is

72.8 petcent with the plant producing 350 lbs. of UrOr/day.

3.1 E)CIERNAL APPEARANCE OF PLA}IT

An artistts conception and a layout of the plant are given in Figures

3.1-1 and 3.1-2. Table 3.1-1 lists estimated areas and heights for selected

structures. The tallest buil-ding will house the Higgins loop and will be inter-

connected with the building housing the solvent extraction process, storage

and plant offiees. Addirional structures will consist of a fire pump house,

water tank, sulfurie acid tank, aumonia storage tank and an electrical substa-

tlon. In additLon, a fueL oil- storage tank w11"1 be constructed on the plant

slte but w111 be buried underground. The buildlng will be finished to harmonize

wlth the surroundlngs.
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URANIUM EXTAACTION PLANT
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TABLE 3.1.1

ESTII'{ATED AREA AI.ID TIEIGTIT OF SELECTED STRUCTT'RES

Hlgglns Loop Section

Solvenc Dxtractlon Section

Packaging and Drtm Storage

UtLlLttes, Office, Lab, etc.

E[re Purnp House

Area lnside perineter fence

Area Helght

3460 sq. ft. 48 ft.

1920 sq. ft. 12 ft.

400 sq. ft. 12 ft.

1920 sq. ft. 12 ft.

140 sq, ft. 8 ft.

7840 sq. ft.

12544 sq. ft.

TOEAL
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3.2 PIA}IT CIRCUIT

3.2. T HIGGINS LOOP

: 
*u Higgins loop is a pulsed-bed resin contacting system which simulta-

neously loads, washes and stirps the resin to recover uranium from the mine

durnp leach solution (Figure 3.2-1). The selected resin is RIP grade Dowex

2lK and has an estirnated life of about four years. Two ion exchange units

will be used to treat, 3333 gpm of feed solution each. Feed solution (7.4 ppn

USO') will fl-ow counter current to the pulsed-lied resin and vri1l contain an

estimated 2 ppn UrOg after contact with the resin. After the resin has been

loaded with uranir:m, it is pul-sed to transfer it from the loading 1eg to the

stripping J-eg. In the stripping leg, 3 normal sulfuric acid is used to remove

the uranium values from the loaded resin. The stripped resin is then rinsed

with !,rater and pulsed baclc to the loading leg.

3.2.2 SOLVBNT EXIMCTION ,.Iil

The sul-furic acid contains 1600 pprn UrOg and is transferred to the sol-

vent extraction operation to further concenLrate and purify the uranium. This

operation is a conventional mixer-settler type solvent extraction system which

uses di-ethyl hexyl phosphoric acid (D2EHPA) reagent with tri-n-octyl phosphine

oxide (TOPO) synergistic agent in a kerosene diluent AMSCO-450 as the solvent

mediuro. In the first step of the process the loaded sulfuric acj.d fLows counter

current to the D2EHPA/TOPO reagent. The sul-furic acid is stripped of its uranium

by the D2EIIPA reagent and ls returned to the Higgins loop after passing through

a solvent recovery unit. The loaded D2EHPA/TOPO reagent is then washed with

fresh nater to remove any sulfuric acid entrainment.
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the loaded D2EHPA/TOPO reagent wash and from dewatering of the ammonium diura-

nate. Sulfate enters the waste stream from the solvent extraction bleed, the

loaded D2EIIPA reagent wash, and from dewatering of the ammonium diuranate.

Uranir:m oxide and ammoniun enter the waste stream from devratering of the aurmo-

nlum diuranate.

Atmospheric releases consist of CO, and releases that arise from the com-

bustion of fuel oJ.1. Carbon dioxide originates from the acidifj-cation step

in the precipitation process and will be released at a rate of 75 l-/nin. at

standard temperature and pressure. Fuel oil (No. 2 distillate) will be burned

to provide steam heat for the facilities and the planc processes. The boiler

can produce approximately 4.9 roillion BTU/hr., but its estirnated average usage

will be 2 rnill-ion BTU/hr.
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of its small

solution (6666 gpn )

.1oop for

the building.

appropriately

all processes

3.4 CONTNOLS OF PLAI{T EFTL1JENTS

No treatment of the waste stream will be undertaken because

volume (16 gpm) and the very large dilution capacity of the feed

Discharging the vraste stream into the feed solutj-on

w111 pass uranium values of the r"raste stream through the Higgins

greater recovery. Carbon dioxide releases will- be vented out of

Atmospheric releases from combusted fuel oil will be through an

designed stack. There will be no other gaseous effluents since

of the WMC planE occur in covered vessels.



SANITARY AND OTIIER PLANT WASTES

Sewage from the WMC plant will be

WHF
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handled by septic tank and leach field.

p.5
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5.0 ENVIRONMEMAL EFFECTS OF PLAIIT OPERATION (Prelftninary Analysls)

The environnental effects from plant operation are consl.dered to be sllght.

Effluents of the lraste stream wilJ. have a small environmental impact because

of the very large dllutlon capacity of the feed dunrp solutioru
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L&S-76-174 - At,tachmenr

Milestone

NRC I'Ieeting

Utatr State Agency lfeeting

Kennecott Information Obtained

Consultants Identified

. Kennecott Site Selected

Consultant Preliminary Survey
Completed

NRC Construction Application with
Prelirninary Environmental Survey

Utah 0i1 & Gas Division Applicarion

Utah Boarfof Eealth Air Application

UEah Board of Health Septic
Application

Consultant Det ailed Errv-ironmental
Survey Cornpleted

NRC Operations Application with
Detailed Environrnental Survey

Start Construction

Start Operatj-on

W. H. Ford, Engj_neer
Licensing and Safety

Approved by

W}IC LICENSING MILESTONES FOR I(IINNECOTT PLANT

Responsibilitv

tl. Ford

W. Ford

W. Ford - J. Brooke

W. Ford

J. Brooke

W. Ford

Ford

Ford

Ford i'-g::a A)dr':.: ri

W. Ford

$t. Ford

Ford

Brooke

Brooke

Date

Date
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by
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James N. Brooke, Project Manager
Alt.ernate Sources


